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MODELS FOF u* DEPOLARIZATION IN S[IN GLASSET
FOR ZERD EXTERNA!. FIFLD

M, Leon

Los Alamos Scientific Laborat-ry
Los Alamcs, N™ B7RUf. US4

In this paper we consider models for u* deprlarization in spin-glas:
systenr with 2zerc external field. The muon polarizatiorn as a function of tire
is found most simply by considerinf the classical expression for the z-componer.:
of a precessing spin:
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Pt(t.\ has a non-vanishing slope for t ¢ 0. This is because p(H) (Zq. 3) falir
off very slowly for large H; the large fields come frur the .* being very clcsc
to a paramagnetic ifon. (In reality, these fields must be bounded by the fiel:
at the ,* site closest to an lor; we will discuss the consequences of this fau!
elsewhere.)

The effect of fluctuations ir time of the field at the .* site (or cf ru-:
hoppine® ear be caleulated rather simply usinp the method of Fehr et al.f?7, If
follawine the treatment of Hayanc et al.'?] for nuclear spins we use the Str.-y
Collisior. Mndel (Srv', whick neplects correlations in the field distritwut: -
bef-re ant after a fluctuatine, we find the polarizatior functinons F. (L) shi.w
ir Fiy. 1. While the return to l‘ at larye t is dampe? out as= expecte! ar ths
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fluctuation rate v is increassd, there is no motional narrowing. This happer.c
because after each fluctuatior the steep initial slope of Pl‘_‘(t) is brourht int=
play. In contrast, in the nuclear spin case, the zero initial slope of Fa(t)
applies at eact step, bringing about the motional narrowing (see Haya:.. et
al.[2]).

The steer initial slope of PU(t) corresponds to the full range of fici=:
being acceasible to the ,* at each step. However, in the case of spir. flasner
with temperature T near T where the muon is assume! to be stationary while the
local flield fluctuates, thn is clearly unrealistic; stronp ilelds exist onlv
near a paramagnetic irr and not at mest .* sites, A giver * can experienc:
enly a limite! renfe of fields, ant a not unreasonatle simplificatior i= th:t
only the direction of the field changes, not {ts marritude. This ana the
additional assumptior. that the orientation: of the field before and after tie
fluctuatinr are imcorrelated define whot we call the Wear cllisior Model (W™,

Te implement the W™, we fir.t = '.e the dvnaics (using the met'ii: of Ve
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averaging in this way changes P, (t) very drastically; the WCM results dc exhitit
the expected motional narrowing. Furthermore, the WCM polarization functions
are qualitatively similar to those of Uemura et al.[4], who use the Gaussiar
results of ref. 2 with a certain welghting factor.

It is interesting to note that for the nuclear spin case, the SC™ and W2
results are qualitatively similar. This is because both Fdft) and <o,(t)*, have
vanishing slope at t = 0,

For amall v and large { all five models give

1 J
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For larfe + all the models except the Gaussian SCM yleld non-exponertial, an-
differert, functicrnr of t. It will be interestiny itz look for deviatiernrs frur
ex; nentinl behavi r {r. the data.

Firally, we win! tc emphasize that hot'. v anc the fiel: inhomoper.eil;
parareter o are prysically interesting parameters tc mearure oar  functi--: o7
temperntipe 7, Ir. parti~ula= since ip the srin=plars termjerature revi * we
expet ey pargoretic icr to have mapnetizaricr propertisnal o0 the local
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